Abstract
Introduction
A great challenge face the healthcare sector globally especially in the management of chronic and multiple diseases [1] . However, use of Information and Communication Technologies (ICT) has bridged the gap especially in the exchange of medical information from one site to another. Aided by high capacity digital networks, powerful computer hardware and software as well as high resolution digital image compression, the healthcare sector has been greatly transformed in areas that have adopted the technologies [2] .
To explain the phenomenon, the term telemedicine was coined by Thomas Bird in 1970s [3] which literally mean healing at a distance. The prefix tele is a Greek word meaning far or distance [4] . Telemedicine is broadly defined as the delivery of health care services where distance is a critical factor by all health care professionals using ICT for the exchange of valid information for diagnosis, treatment and prevention of disease and injuries, research and evaluation, and for the continuing education of health care providers, all in the interests of advancing the health of individuals and their communities [5] .
Reference [6] claims that less than half of the population in developing countries has adequate access to healthcare. Poor ICT infrastructure and economic levels has been claimed to contribute to failure in the adoption of telemedicine technology which is believed to bridge the geographical gap between healthcare providers and patients [6] . It is claimed that majority of few medical professional in developing countries are located in urban centers [7] . As a result, patients requiring specialized diagnosis travel to the major towns or cities where the specialized health care professionals are located which is expensive and inconveniencing to the patients. Besides, the waiting time is claimed to be very high. Telemedicine scholars claim that the adoption of telemedicine technology in developing countries will bridge the existing gap [8] .
Studies done on telemedicine adoption in developing countries have highlighted that telemedicine projects running in developing countries are mainly grant funded by developed countries [9] and other international non-governmental organisations [7] . As a result, economic sustainability is a major challenge to telemedicine adoption in these countries [10] . According to the Alma-Ata Declaration in 1978, primary healthcare is essential healthcare based on practical, scientifically sound and socially acceptable methods and technology made universally accessible to individuals and families in the community through their full participation and at a cost that the community and country can afford to maintain at every stage of their development. However, it is claimed that healthcare provision in developing countries is still not a priority especially focusing on telemedicine technology [11] which is believed to improve the distribution of healthcare specialties [7] .
According to WHO health financing report (2014) and World Bank health expenditure report (2014), developing countries have a lower allocation of the government funds for healthcare when compared to developed countries. Lack of political leaders support to healthcare financing is claimed to influence the amount of finances allocated to healthcare [9] . Also, a country's GDP is considered as an important factor in determining the amount of government resources to be allocated to healthcare [7] . As a result, telemedicine adoption in developing countries has been lagging as shown in Fig. 1 . Various studies have highlighted that telemedicine projects require high capital to implement and sustain especially in developing countries [10] . Organization collaboration has been suggested as a solution to this financial barrier [12] .
Basing on the extant literature on telemedicine adoption in developing countries, organization collaboration factors and technology innovation factors have been identified to influence the adoption and diffusion of telemedicine. However, researchers have emphasized that there is lack of empirical data on organization collaboration to promote telemedicine adoption and diffusion in developing countries [13] . These gap need to be addressed by examining the potential of various organizational factors in facilitating telemedicine adoption in developing countries.
Concepts underlying the theoretical background
In this section of the paper, theories and models relating to innovation adoption and organization collaboration will be discussed. Technology Acceptance Model (TAM), Innovation Adoption Theory (IDT) [14] and open innovation [15] have been utilized to discuss technology adoption.
Technology innovation adoption is the decision of innovation potential users to make full use of an innovation as the best course of action available. Diffusion is the process by which an innovation is communicated or spread through certain channels over time among the members of a social system. Consequently, diffusion of healthcare technological innovation such as telemedicine would permit decentralization of work where patient care services offered at national level are devolved to community level [6] .
With the devolution of healthcare services aided by the adoption and diffusion of healthcare innovations such as telemedicine, the medical practitioners located at the national hospitals are able to attend to patients located in community hospitals without the need of any travel arrangements. However, the rate of adoption and diffusion of technological innovations within the healthcare sector is affected by various factors. According to [16] , healthcare stakeholders influence the speed of adoption of these technologies. A blockage by any of the stakeholders to adopt the technology slows the entire progress of the innovation process.
Moreover, various scholars claim that the perceived attributes of an innovation have a great impact on the rate of absorption and diffusion of an innovation. The next section points out some of the attributes of an innovation especially in healthcare sector that influence the adoption and diffusion of healthcare technological innovations.
Additionally, open innovation is where organizations use internal and external ideas to accelerate the emergence of new technologies [17] . The organization collaborates with various organizations for idea generation. Although open innovation enable sharing of internal and external ideas with other organizations, the resource commitment in executing new technologies is mainly an individual tasks carried out by the organization adopting the new technology. Therefore, organizations executing costly innovative projects could need external sustainable sources of funding [18] .
Proposed conceptual framework for telemedicine adoption
Organization collaboration has been claimed to facilitate telemedicine adoption in developing countries [7] [13] [15] . However, empirical studies on organization collaboration to facilitate telemedicine adoption and diffusion in developing countries is claimed to be lacking [11] [13] .
To provide an overview on the benefits of organization collaboration in facilitating telemedicine adoption, a conceptual framework was developed from the extant literature (Fig. 2) . Factors selected to investigate the role of organization collaboration in facilitating telemedicine adoption were extracted from technology acceptance model (TAM), innovation diffusion theory (IDT) and open innovation theory (OIT) which includes: Organization ICT infrastructure, organization affiliation, patient telemedicine adoption, organization resources, organization innovation acceptance, personnel innovation acceptance, organization innovativeness, organization agility and collaborative innovation aspects.
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Conceptual framework factors
ICT infrastructure: ICT is related to making use of science and technology to organize the obtained information [19] . Organizations collaborative innovations heavily rely on internet based technologies [20] . Organization affiliation: One goal of collaboration is to enable innovation . It is argued that the implementation of e-health services requires multidisciplinary collaboration [21] . Patient telemedicine adoption: Technology acceptance is composed of attitude and behaviour. Attitude acceptance is a permanent cognitive and affective orientation of perception whereas behavioural readiness is the actual use or lack of use of the technology [22] . Organization resources: Assets that an organization owns. Availability of resources such as human, funds and technology influence the rate of adoption of eHealth technology [23] . Organization innovation acceptance: The current use of a system or technology and intentions to continue to use the system in the future [24] . According to [25] , telemedicine implementation may not succeed fully without widespread acceptance of its applications. Personnel innovation acceptance: Organization's personnel play an important role in influencing the adoption and diffusion of an innovation. In a study on organizational readiness to technology adoption, it was argued that technology end users must be considered before implementing new technologies [25] . Organization innovative capacity: [26] defines innovation capacity as the continuous improvement of the overall capability of an organization to generate innovation for developing new products and services to meet the currents demand. Furthermore, it is argued that an organization can improve its capacity to innovate through collaboration with other similar organizations. Organization agility: Organizational agility is organization's ability to deal with changes that often arise unexpectedly via rapid and innovative responses that exploit changes as opportunities to grow and prosper [16] . Collaborative innovation aspects: Collaborative innovation is a platform where new ideas or approaches from various organizations are applied differently to create new value or experience [27] . When organizations decide to co-innovate, they enter into contracts with each other and agree on the distribution of the costs and the revenues of the co-innovation processes [28] . 
ICT
Collaborative innovation outcomes: Innovation outcomes can be examined in two dimensions: internal innovation outcomes and external innovation outcomes. The internal innovation outcomes are the operational benefits achieved within the healthcare organization. External innovation outcomes are benefits achieved in delivering healthcare services to the patients.
Integrating these factors will provide a platform to examine the benefits of healthcare organizations collaboration to facilitate telemedicine adoption.
Methodology
This paper presents a framework to examine healthcare organization collaboration factors which addresses a knowledge gap in terms of understanding which organizational factors and innovation practices influence organization collaboration in facilitating telemedicine adoption.
Sample selection
A three-month field study was carried out between January through March 2015 which focused on Kenyan healthcare hospitals located in Eastern Kenya. Research approval was obtained from Brunel University research ethics committee and Kenyan National Commission for Science, Technology and Innovation (NACOSTI).
Since engaging all members of a population in a study is not practical [29] , convenience sampling and snow balling sampling techniques were used to identify the participating respondents. Convenience sample is a sample that is available by the virtue of its accessibility [30] whereas snowballing or networking is a form of convenience sampling where sample elements are identified by successive respondents within the organization or target group [31] . Snowballing and convenient sampling are appropriate in healthcare sector to minimize the chances of low survey response rates reported in healthcare industry [32] .
Study sample profile
Structured questionnaires were self-administered to 186 healthcare practitioners in 50 healthcare organizations sampled. According to the Kenyan healthcare system, the hospitals are geographically grouped into four categories namely national, provincial, county and healthcare centres which also define the hospital size. National hospitals are the largest in size whereas healthcare centres are the smallest in size. Table I shows the sample profile of this study.

Characteristic n=177
Frequency % In this study, all levels of hospitals were included in the sample. At the end of the field study, 9 questionnaires were not returned. The remaining 177 questionnaires were confirmed to be usable for further analyses.
Use of SPSS software for analyses
Statistical relationship between the two model factors examined in this paper (organization affiliation and organization collaborative innovation aspects) was examined using SPSS software. Firstly, the reliability test to measure the internal consistency of the model factors was determined using SPSS software. Cronbach alpha (α) is widely used to determine the internal consistency of test items before proceeding with any other statistical analyses. A value greater than 0.70 is recommended for a main field study although values ranging 0.50 to 0.69 are acceptable for preliminary studies. However, values greater than 0.90 may reflect unnecessary duplication of content across items and point more to redundancy than to homogeneity as they are testing the same question but in a different pretext. Therefore, a maximum Cronbach alpha value of 0.90 has been highly recommended [33] . Table II show the reliability test results of the model factors used in this research.

The model factors have an acceptable level of Cronbach alpha α > 0.70 therefore, all factors were accepted for statistical analyses.
Results
An inter-correlation test (r) was run to determine the level of relationship existing between the model factors. It was noted that no cases of multicollinearity existed between the model factors (Table III) . Multicollinearity (r > 0.90) is the existence of a high level of relationship between variables which presents difficulties in accessing the importance of individual factors under study.
A strong positive relationship existed between organization affiliation and: organization ICT infrastructure (r= 0.621), organization resources (r=0.524), collaborative innovation aspects (r=0.524) and external innovation outcomes (r=0.522). Similarly, a strong positive relationship existed between organization collaborative innovation aspects and collaborative innovation external outcomes. Additionally, organization's ICT infrastructure presented a strong relationship with organization's innovative capacity (r=0.572). However, patient telemedicine adoption presented a small relationship with all model factors (r < 0.29).
Also, organizations with highly developed ICT infrastructure were observed to be more innovative than those with less developed ICT infrastructure (Fig. 3) . ICT infrastructure was dichotomized into two groups namely low ICT infrastructure and high ICT infrastructure. Scores with 3 and below were classified as low ICT infrastructure whereas those with 4 and above were classified as high ICT infrastructure. Similarly, private owned organizations were observed to be more innovative than government owned organizations (Fig. 4) . This was determined using the number of collaborative innovative projects carried out by the organizations. Furthermore, Analyses of variance test (ANOVA) was used to examine the difference existing in collaborative innovation outcomes, ICT infrastructure and organization agility basing on healthcare geographic coverage. It was observed that a significant difference in internal collaborative innovation outcomes existed between various organizations although no significant difference existed between national and provincial hospitals (Table IV) . However, no significant difference existed for external collaborative innovation outcomes using this basis in this study.
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Significant at: P < 0.05
Similarly, a significant difference existed in organizations agility. Majority of national and provincial hospitals were observed to be more agile than county and healthcare centres (Fig. 5) . 
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However, no significant difference existed in organization agility between national and provincial hospitals. The greatest difference existed between national hospitals and healthcare centres with a significant value of 0.000 (Table V) . Also, a significant difference in the level of ICT infrastructure existed between various organizations where national and provincial hospitals presented a higher level of ICT infrastructure when compared to county and healthcare centres (Fig. 6) . 
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However, no significant difference existed between national and provincial hospitals in terms of the level of ICT infrastructure (Table VI) . 
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Discussion
From this study, organization collaboration was found to have a positive effect on organization resources. These results are consistent with previous studies which found out that organization partnership especially in state owned organizations opens innovation cycle to various actors and taps innovation resources across borders. This study further highlights the importance of collaboration between private and public healthcare organizations.
It was observed that private owned healthcare organizations have a higher level of ICT infrastructure when compared to government owned healthcare organizations. This is claimed to have contributed to the high level of innovativeness of the private owned healthcare organizations. A study on organization innovation highlighted that private healthcare organizations are more likely to innovate than public hospitals whose mission as a provider of last resort restrains their resources thus limiting their innovative capacity [34] .
Within the context of healthcare personnel innovation acceptance, it was observed that organization affiliation does not influence personnel's willingness to adopt healthcare technological innovation. The results are consistent with previous studies where it as observed that the personnel's level of competencies on ICT influenced the adoption of healthcare technologies [35] .
Furthermore, the results of this study showed that the innovativeness of healthcare organization basing on the geographic location (which defines the organization size) differed greatly. National and provincial hospitals were found to be more agile than county hospitals and healthcare centres. The difference in agility between national and provincial hospitals was not very significant. Also, the level of ICT infrastructure between the four categories namely national, provincial, county and healthcare centres differed greatly. National hospital had the highest level of ICT infrastructure when compared to provincial, county and healthcare centres.
Taking into account the results of this study, a rich understanding of the importance of healthcare organization collaboration can be fully realized in attempt to expedite the adoption of telemedicine in developing countries.
Despite large number of studies on barriers to telemedicine adoption in developing countries, high quality evidence on how to facilitate telemedicine adoption in developing countries is still lacking. Although extant literature has highlighted that organization collaboration can facilitate telemedicine adoption, studies with organizational designs on how organization collaboration can facilitate telemedicine adoption is lacking. Therefore, studies with rigorous designs are needed to examine organizational factors and innovation practices influencing organization collaboration in facilitating telemedicine adoption.
The regression analysis of this survey showed that organization affiliation is highly influenced by the status of organization's ICT infrastructure. Furthermore, organizations with a high level of ICT infrastructure were more innovative than the counterparts with low level of ICT infrastructure.
All the organizational model factors were supported and explained 46.5% of the variance in collaborative innovation internal outcomes. Similarly, all the organizational model factors except personnel innovation acceptance were supported and explained 53.2% of the variance in collaborative innovation external outcomes. The study produced useful insights into understanding the importance of organization collaboration in facilitating telemedicine adoption in developing countries.
